ABSTRACT: Much emphasis has been placed on attracting FDI into Burkina Faso as a catalyst for improved economic growth within the economy. Against the lack of empirical evidence evaluating this claim, we use data collected from 1970 to 2017 to investigate the FDI-growth nexus for the country using the ARDL bounds cointegration analysis. Our empirical model is derived from endogenous growth theoretical framework in which FDI may have direct or spillover effects on economic growth via improved human capital development as well technological developments reflected in urbanization and improved export growth. Our findings fail to establish any direct or indirect effects of FDI on economic growth except for FDI's positive interaction with export-oriented growth, albeit being constrained to the shortrun. Therefore, in summing up our recommendations, political reforms and the building of stronger economic ties with the international community in order to raise investor confidence, which has been historically problematic, should be at the top of the agenda for policymakers in Burkina Faso.
to 4.6 percent in 2009, Asia recorded an increase of 27.5 percent in the same period (Mawugnon and Qiang, 2009 ).
Along the same vein, Asia has been the world's fastest growing continent over the last few decades whilst Africa is currently placed as the second fastest growing region globally. A bulk majority of Asia's economic success is attributed to the so-called Asian miracle, a term coined and popularized in a 1993 World Bank and mark report. At the nucleus of the Asian miracle were market forces primarily driven by cross-border trade, favourable financial flows as well as FDI's (Page, 1994) . On the other hand, Africa's growth is largely dependent on exports of commodities, whose prices are vulnerable to exogenous shocks. In West Africa, growth remained stable at 6.7 percent in 2013 compared to 2012, mainly due to investment in minerals and oil sector (Tomi, 2015) . However, sustainability of fiscal budgets faced by most governments in the continent are historically weak and reliance on monetary policy as a stabilizing tool has failed to address deeper socio-structural issues such as food security, unemployment, poverty and mortality. And even though attracting more FDI remains a desirable objective in developing countries, and despite the increase in private capital inflows, these resources have not had a meaningful impact on economic development in African countries (Ndikumana and Verick, 2008) .
Our study particularly focuses on the role, if any, which FDI has on stimulating economic growth in Burkina Faso. Whilst a handful of studies have investigated the relationship for West African countries inclusive of Burkina Faso, no study, the best of our knowledge, has done so for Burkina Faso as aa country-specific case. This is worrisome since previous panelbased studies generalize their empirical findings for different countries with different economics structures and dynamics. Our study hence makes a unique contribution to the literature from this perspective. However, empirical estimates from country-specific studies are commonly criticized based on low asymptotic power due to short sample sizes. Therefore, we use the bounds approach to autoregressive distributive lag approach designed by Pesaran et al. (2001) which circumvents the problem of low power in small sample sizes. Considering that the longest available time series for Burkina Faso from the various statistically sources is annual data stretching over a period of 1970 to 2017, the ARDL model is an excellent choice to use for our empirical analysis.
Against this background, the rest of the paper is organized as follows: Section 2 provides a general overview of the Burkina Faso economy; Section 3 presents the literature review; Section 4 outlines the empirical framework; Section 5 presents the empirical results whilst Section 6 provides the discussion of our findings of the study. The paper is then concluded in the section 7.
An overview of Burkina Faso

A political overview of Burkina Faso
Burkina Faso which was formerly called Upper Volta is a landlocked country in
Western Africa which achieved independence from France in 1960, but the country spent many of its post-independence years under military rule with repeated coups during the 1970s and 1980s (Country Review, 2018) . During the 1960s and early 1970s, Upper Volta received a large amount of financial aid from France. During this period, Upper Volta was suffering from a long-term drought, mainly in the north. The drought began in the late 1960s and continued into the 1970s. Upper Volta was also involved in a border dispute with Mali in 1974 over land containing mineral reserves. The dispute resolved in a national strike and demands for higher wages and a return to civilian rule. President Sankara came in to power in 1984 and cultivated ties with Libya and Ghana whilst simultaneously adopting a policy of nonalignment with Western nations. Nevertheless, Sankara adopted a more liberal policy toward the opposition and increased the government's focus on economic development. While respected in Upper Volta, Sankara and his MarxistLeninist administration were not well received by the United States which resulted in political disputes (Ndiaye and Xu, 2016) . In a symbolic rejection of Upper Volta's colonial past, Sankara Compaore, unlike his predecessor Sankara began to attract foreign investment and expanded the private sector (Ndikumana and Verick, 2007) . However, despite these positive developments, Burkina Faso has remained one of the poorest countries in the world with few natural resources and a weak industrial base (Engels, 2018) . Almost 90 percent of the population is engaged in subsistence agriculture, which is vulnerable to periodic drought.
Cotton is the most important agricultural crop and the main source of export earnings, and manufacturing is limited to cotton and food processing. International pressure along with difficult negotiations led to the development of a transitional plan aimed at returning Burkina Faso to self-governing order which was once facilitated by Sankara.
The election of Roch Marc Christian Kabore as president in late 2015 was the culmination of that process. Despite these disadvantages, Burkina Faso has achieved generally good macroeconomic performance in recent years, attributable to the implementation of economic reforms supported by the International Monetary Fund and the World Bank (Country Review, 2018) . Currently, Burkina Faso has excellent relations with European, North African and Asian donors, which are all active development partners (Samoff, 2004) . France continues to provide significant aid and support. U.S. trade with Burkina Faso is extremely limited, there is $220 million in U.S. exports and $600,000 in Burkina Faso exports to the U.S. annually in recent years, but investment possibilities exist, especially in the mining and the communications sector. Burkina Faso and the Millennium Challenge Corporation recently signed a $12 million Threshold Country Program to build schools and increase girls' enrolment rates (Country Review, 2018) . Moreover, Burkina Faso currently scores a 4 on the foreign Investment Index which shows that it is less attractive in terms of FDI, which is a disadvantage for many least developed countries. FDI and economic growth (1970-2016) 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 gdp growth fdi share in gdp fdi growth
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Literature Review
Empirical work on dynamic models of economic growth can be traced to seminal papers of Harrod (1939) and Domar (1946) which became more prominently branded as the neoclassical synthesis following later contributions of Nobel laurate Solow (1965) .Whilst capital accumulation is defined as the engine of growth within such dynamic models, initially there was very little role for foreign capital flows in influencing long-term dynamic growth. This is because conventional neoclassical models are built on the foundation of constant returns to scale in the production function which results in increased capital accumulation producing diminishing returns to capital. Under the assumption of diminishing returns to capital, FDI is merely an injection of capital stock which can only affect the level of income, leaving the longrun growth unchanged (de Mello, 1997) .
Eventually, endogenous growth model, as attributed to seminal contributions of Lucas (1988) and Romer (1986 Romer ( , 1987 Romer ( , 1990 , took centre stage within the dynamic growth paradigm in which the key determinants of growth are endogenous to the model. These 'endogenous growth models' generally assume constant returns to scale for input factors with the level of technological progress being a form of investment spillover dependent upon a set of factors, such as tangible capital, human capital and research and development (Belloumi, 2014) .
Henceforth within endogenous growth models, long-run steady-state growth can be achieved if the marginal product of capital can be bounded away from the rate of time preference as the stock of foreign capital flows increases, such that the long-run growth rate positively depends on foreign capital (de Mello, 1999) . Theoretically, some identified channels through which FDI can improve steady-state growth within endogenous models include increased capital accumulation in the recipient economy, include improved efficiency of locally owned host country firms via contract and demonstration effects, and their exposure to fierce competition, technological change, human capital augmentation and increased exports (Akinlo, 2005) .
On the other hand, potential drawbacks of FDI on any economy's growth have also being identified in the literature. For instance, Hansen and Rand (2006) (2015)). There is the third cluster of studies which find a significant and inverse relationship between the two time series (i.e. Adams (2009) and Ndiaye and Xu (2016) ). The general inconclusiveness of the aforementioned studies leaves
the subject matter open to further deliberations. A natural development to the above literature would be to provide country-specific evidence for Burkina Faso. 
Empirical framework
The theoretical model used in this study draws heavily from the growth model specified in De Mello (1997), Bosworth and Collins (1999) , Ramirez (2000) and Akinlo (2004) . In the model FDI is incorporated as externality within the following production function:
Where Yt is real output, A is the efficiency of production, Kp is domestic capital stock, L is labour input,  is level of human capital, α is the private capital share,  is labour share and  is the externality generated by increased FDI. Denoting Kf as the foreign capital flows as well as  and  as the marginal and intertemporal elasticities of substitution between private domestic and foreign capital, respectively,  can be expressed as by the following CobbDouglas function:
And substituting equation (2) into (1) produces:
The factoring out of regression (3) results in:
And in defining  = H z , with H denoting a measure of educational level and z is the returns to education relative to labour input, L, the general growth accounting equation which can be derived from equation (4) is given as:
And in further log-linearizing equation (5), we obtain the following empirical regression:
Where 0 is a regression intercept, the lowercase letters represent the natural logarithmic transformations of the variables and et is a well-behaved disturbance term. De Mello (1997), Bosworth and Collins (1999) , Ramirez (2000) and Akinlo (2004) have all argued for the baseline empirical regressions can be augmented with a vector X, which denotes a vector of control variables i.e.
In alignment with Barro (1991) , De Long and Summers (1991) , Levine and Renelt (1992) , Barro and Sala-i-Martin (1995) and Sala-i-Martin (1997) popular choices for the growth control variables as found in the literature include government size (Iamsiraroj and Ulubasoglu, 2015) , inflation (Lumbila, 2005) , financial deepening (Akinlo, 2004) , urbanization (Alguacil et al., 2011) , exports (Adams, 2009 ) and exchange rates (Li and Lui, 2004) . Equation (7) can be estimated in a straightforward manner using OLS estimates (see Sharma and Abekah (2008) , Ndikumana and Verick (2009) Mello (1997 Mello ( , 1999 , Akinlo (2005) ). As mentioned before, our study relies on the ARDL model of Peseran et al. (2001) which has gained popularity over other contending cointegration models on the premise of i) allowing for modelling of time series variables whose integration properties are either I(0) or I(1) ii) the models suitability with small sample sizes and iii) the model providing unbiased estimates of the long-run model even when some of the estimated regressors are endogenous. The ARDL representation of the equation (7) can be reformulated as:
Where  is a first difference operator, 0 is the intercept term, the parameters 1, …, 4
and 1, …, 4 are the short-run and long-run elasticities, respectively, and t is a well-behaved error term. From equation (8) 
Where ectt-1 is the error correction term which measures the speed of adjustment of the series towards steady-state equilibrium in the face of disequilibrium. Pragmatically, the error correction term should be negative and statistically significant in order for the short-run dynamic effects to translate into meaningful long-run effects.
Data and empirical results
Empirical data
Deriving directly from theoretical model and its augmentation of control variables, our study makes use of 8 time series variables (i.e. GDP growth, FDI, domestic investment, secondary schooling, inflation, urbanization and exports). Table 3 provides details of the time series variables used in our empirical study and particularly shows their description, their coverage period as well as their source. Table 4 presents the correlation matrix of the time series and can be easily observed all variables are positively correlated with economic growth with the sole exception of inflation. We note that these preliminaries reported in Table 4 confine to standard growth theory. 
Unit root tests
Even though unit root testing is not a pre-condition for the implementation of the ARDL model, we take caution in ensuring that none of the time series is integrated of order higher than I(1). Table 4 presents the empirical results of the DF-GLS (Elliot et al. 1996 ) and the Ng-Perron Perron, 1996, 2001 ) unit root tests performed on the first differences of the time series.
We avoid the use of popular, conventional unit root testing procedures such as the ADF (i.e. Dickey and Fuller, 1979) , PP (i.e. Philips and Perron, 1988) and KPSS (i.e. Kwiatkowski et al., 1992) since it is well acknowledged that these traditional testing procedures exhibit lower power in distinguishing between unit root processes and close-to-unit root behaviour and further suffer from unfavourable small sample size properties. The tests presented by Elliot et al. (1996) and Perron (1996, 2001 ) circumvent these criticisms and are based on local de-trending techniques which display good power properties in small samples. This latter point is relevant for each of our series which only consists of 37 observations.
To implement the aforementioned tests it is imperative to select an appropriate lag length for the 'autoregressive trunculation' which are included to soak up possible serial correlation in the errors of the testing regressions. Perron (1995, 2001) suggest the use of a modified Akaike Information criterion (MAIC) in determining the optimal lag. In our study, we apply this principle by setting a maximum of 9 lags on the test regression and trim down until lag 0. Our optimal lag is selected as that which minimizes the MAIC values. Panel A of Table 5 reports the findings from these 'modified' tests performed with only a drift on our series whereas Panel B does so for the tests performed with both a drift and intercept. As can be observed from Table 5 , there is overwhelming evidence rejecting the unit root hypothesis for the employed time series in their first differences which the exception of the results obtained from the DF-GLS test performed with a drift on GDP, urbanization and exports as well as the DF-GLS test performed with both a drift and trend on domestic investment and urbanization.
Against this evidence, we proceed to model and estimate our empirical ARDL regressions. Notes: "***', '**', '*' denote the 1%, 5% and 10% critical levels, respectively. Optimal lag length as determined by the modified AIC reported in [].
Cointegration tests
We begin our modelling process of the ARDL models by choosing the appropriate lag length for each estimated regressions. This is achieved by finding the ARDL regression which minimizes the Schwarz's criterion (SC). Note that we have a total of 7 estimated regressions, the first being the log-linear baseline growth model as represented in equation (6), the second to the sixth equations being the baseline model inclusive of one control variable and the last equation being the baseline model inclusive of all control variables. The optimal lag lengths for each obtained for each of our regressions is reported in second column of Table 5 and all regressions indicate an optimal lag length of 1 on the dependent variable and 0 lags being optimal for all intendent variables. This finding is plausible considering the short-sample of time series. The corresponding bounds test for cointegration for the ARDL regressions are reported in the third column of Table 6 . As can be observed, all produced F-statistics exceed their respective 1 percent upper bound critical levels hence strongly rejecting the null hypothesis of no ARDL cointegration effects. Notes: "***', '**', '*' denote the 1%, 5% and 10% critical levels, respectively.
Regression results
Having confirmed bounds cointegration effects for our regressions, we now present the empirical estimates of our six empirical regressions in Table 7 whereas the associated diagnostic tests are found in Table 8 . In referring to the long-run estimates reported in Panel A
of Table 7 , we find statistically significant coefficients on the investment variable across the six estimated regressions. This finding is evidently consistent with traditional growth theory which views capital accumulation as the engine of dynamic economic growth. However, in turning to our main growth determinant, the FDI variable, we observe negative and statistically significant coefficient estimates in equation (1), equation (2) and equation (5) whereas in the remaining regressions the FDI coefficient either produces a negative and insignificant estimates (i.e. equations (3), (4) and (7)) or a negative and insignificant estimates (i.e. equation (6)).
Clearly, these latter results oppose those of conventional thinking and yet are in line with those previously presented by Ndambendia and Njoupouognigni (2010) , Seyoum et al. (2014) and Tomi (2015) , for similar West African data.
Other findings which are at odds with conventional growth theory include the insignificant coefficient estimates on the government expenditure variable (i.e. equation (2)), the inflation variable (i.e. equation (3)), the financial deepening variable (i.e. equation (4) as well as the urbanization variable (i.e. equation 5). We also observe insignificant coefficient estimates on the schooling time series in most regressions (i.e. equations (1), (2), (3), (4), (5), and (7)) except for equation 6, where the schooling variable produces the theoretically correct positive and statistically significant estimate. Note, that these findings are in line with those found in previous literature of Adams (2009) as well as Gui-Diby (2014). Encouragingly enough, we able to establish a positive and statistically significant coefficient estimate on the exports variable (i.e. equation (6) and (7)), which we note is in accordance with traditional growth theory as well as previous empirical evidence presented by Adams (2009), Seyoum et al. (2015) and Ndiaye and Xu (2016) . We finally note that the short-run estimates reported in panel B of Table 6 seemingly mirror those of the long-run in Panel A in terms of the sign and significance of the coefficient estimates whereas all error correction terms, from equation (1) to (7) produce a correct negative and statistically significant value implying equilibrium correction behaviour in the face of an exogenous shock to the series. Notes: "***', '**', '*' denote the 1%, 5% and 10% critical levels, respectively.
Sensitivity analysis
In this subsection of the paper, we present a sensitivity analysis with the following modifications being made to our original estimated regressions. Firstly, we employ a different measure of FDI, with the growth in FDI being used in place of FDI as a share in GDP. Secondly, we add a add a dummy variable corresponding to the global financial crisis period of 2007 to 2009, a period in which FDI growth was in negative figures for these three consecutive years.
Thirdly, we add, a number of interactive terms within the estimated regression and these are intended to capture the interaction effects between i) fdi and domestic investment (equation (1)) ii) fdi and human capital (equation (2)) iii) fdi and government size (equation (3)) iv) fdi and financial deepening (equation (4)) v) fdi and urbanization (equation (5)) ii) fdi and exports (equation (6)). Lastly, we remove the inflation variable from all regressions as the inclusion of the time series in all regression fails to secure any significant ARDL cointegration effects.
The results of the sensitivity analysis presented in Table 8 , indicate that all seven estimated regressions display significant cointegration effects between the time series as evidence from the F-statistics of the bounds tests reported in Panel A points to the null hypothesis of no cointegration null hypothesis being rejected at significance levels of at least 5 percent for equations (1) through (7). The long-run estimates reported in Panel B produce familiar positive and significant estimates on the investment variable (equations (1) - (7)) and export variables (equations (6) - (7)). We also establish two statistically significant estimates for the schooling variable, one positive (equation (6)) and the other negative (equation (7)), hence rendering the evidence as inconclusive. Moreover, the dummy variable only produces the expected negative and statistically significant estimate in regression ( Concerning the short-run estimates reported in Panel C, the only exceptional finding from our previous estimates is the positive and statically significant estimate on the on the interactive term between fdi and exports (i.e. equation (7)), a finding which is more in lieu with conventional theory. Notes: "***', '**', '*' denote the 1%, 5% and 10% critical levels, respectively.
Diagnostic tests and stability analysis
In order to validate the estimates presented in the previous sub-section, we apply a battery of diagnostic tests to ensure that the residuals conform to the classical regression assumptions. These diagnostics include tests for normality in regression residuals, tests for serial correlation in regression errors, tests for heteroscedasticity between the errors and the regressand variables, tests for correct functional form as well as CUSUM and CUSUM of squares plots for stability of estimated regressions. The results of these test performed on our original regressions are reported in Panel A of Table 9 and indicate that all regressions conform to the classical regressions assumptions. The same can be concluded for the sensitivity analysis estimates as presented in Panel B of Table 9 with the sole exception of regression (3), in which both CUSUM and CUSUM of squares plots indicate instability of the regression at a 5 percent critical level. (Barro and Salai-i-Martin, 1995; Salai-i-Martin, 1997 ) and trade as the 'newer' engine of growth which must exploited by developing and emerging economies to induce catch-up effects (Riedel, 1988) . However, given the current global environment of falling and unstable world prices, futures income expected from exports may be undermined which may further worsen the current economic woes faced by Burkina Faso economy.
Empirical findings which are at odds with conventional economic theory include that of an insignificant government size-economic growth relationship which is contradictory to Wagner's hypothesis of a positive relationship between the variables. However, Adam and Klobodu (2017) have established similar negative government size-growth relationships for previous FDI-growth studies for West African countries. Notably the nonlinear dynamics of the government size-growth relationship, as advocated by Barro (1990) , Armey (1995) , Rahn and Fox (1996) and Scully (1995) may explain this phenomenon as the economy may have crossed the threshold at which government spending is useful to economic prosperity. Other aspects such as corruption and inefficient use of government funds may contribute to this finding of government size being insignificant for economic growth (Armantier and Boly, 2013 ).
The insignificant relationship found between inflation and economic growth is reminiscent of the 'superneutrality hypothesis of money' in which monetary policy action can only affect nominal variables such as inflation and money supply without influencing real variable such as capital accumulation and economic growth (Sidrauski, 1967) . Henceforth, the country's affiliation with the West African, Economic and Monetary Union (WAEMU) which ensure a financial stable environment, cannot solely guarantee an environment conducive for economic growth. Other unconventional findings include insignificant effects of school attainment and financial deepening towards the growth of the economy and these are opposing to existing theoretical and empirical propositions (Schumpter 1912; Barro (1991) ; De Long and Summers (1991) ; Levine and Renelt (1992) ). We attribute this irregularities to deeper sociostructural imbalances existing within the Burkina Faso economy.
In the same vein, the insignificant relationship found between our primary growth explanatory variable, FDI, and economic growth, is contrary to the traditional economy belief and its low impact may be attributed to its historic low share in GDP. In turn, low FDI levels may be attributed to low investor confidence in Burkina Faso amidst her legacy of severe political instability which is easily observable from the number of coups experienced by the country over the last couple of decades. The positive and significant interaction between FDI and exports in promoting short-run economic growth, reflects the importance in which the available external financial inflows contribute towards enhancing export-oriented growth for products such as cotton and cereals. Nevertheless, the spillover effects of FDI towards technological infrastructure, as it's interaction with urbanization, as well as enhanced human development, as reflected with FDI's interaction with schooling attainment, are virtually nonexistent over both the short and long-run. Moreover, that lack of interaction between FDI and government size may also indicate the inefficiency of fiscal structure and expenditure towards infrastructure projects conducive for attracting FDI. Altogether, we believe that our results resonate from the country's legacy of political instability and resulting low investor's confidence and willingness to invest in the economy.
Conclusion
The main objective of the study was to examine the short-run and long-run cointegration relationship between FDI and Economic growth in Burkina Faso using time series spanning between 1970 and 2016 applied to the ARDL model of Peseran et al. (2001) . Our estimate empirical model is directly derived from endogenous growth setting in which FDI may exert direct as well as indirect, spillover effects on steady-state growth via human capital development, enhanced domestic investment, increased government spending mainly in infrastructure as well as through technology advancements reflected in higher urbanization and export production. Whilst we are unable to find any significant effects of FDI on growth over the long-run, we are, however, able to establish positive interactive effects of FDI on export size towards economic growth over the short-run.
The general lack of a finding of significant effects of FDI on long-run economic growth in Burkina Faso reflects the historically low share of FDI in economic growth caused by previous policies of nonalignment with western countries. Another contributing factor to these findings is the lack of investor confidence due to decades of political instability reflecting in the numerous coups in Burkina Faso. And in considering the advent of the most recent coup attempts and terrorist bombings in 2015, the confidence of potential foreign investors is most likely to be further dampened. Domestic authorities should thus be primarily concerned with implementing policies and socio-economic strategies aimed at enhancing a politically stable environment as a means of securing international confidence in the country.
